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CLAIMS 



[Claim(s)] 

[Clain^ The manufacture method of the hydrogen-storing-metal-alloy electrode which carries out the 
reduction processing of the aforementioned hydrogen-storing-metal-alloy powder after the 
aforementioned rinsing and dryness, and is characterized by to mix with the aforementioned thickener or 
a binder after that in the manufacture method of the hydrogen-storing-metal-alloy electrode which puts 
the paste which was mixed with the thickener or the binder and formed the hydrogen-storing-metal-alloy 
powder rinsed and dried after processing with either [ at least ] an acid or alkali on a metal charge 
collector, and forms it. 

[Claim 2] The manufacture method of the hydrogen-storing-metal-alloy electrode characterized by to 
carry out the reduction processing of the aforementioned hydrogen-storing-metal-alloy electrode which 
put the aforementioned paste on the aforementioned metal charge collector, and was formed in the 
manufacture method of the hydrogen-storing-metal-alloy electrode which puts the paste which was 
mixed with the thickener or the binder and formed the hydrogen-storing-metal-alloy powder rinsed and 
dried on a metal charge collector, and forms it after processing with either [ at least ] an acid or alkali. 
[Claim 3] In the manufacture method of the hydrogen storing metal alloy electrode which puts the paste 
which was mixed with the thickener or the binder and formed the hydrogen storing metal alloy powder 
rinsed and dried after processing with either [ at least ] an acid or alkali on a metal charge collector, and 
forms it The manufacture method of the hydrogen storing metal alloy electrode characterized by 
carrying out reduction processing of the aforementioned hydrogen storing metal alloy electrode which 
put the aforementioned paste on the aforementioned metal charge collector, and was formed while 
mixing with the aforementioned thickener or a binder, after carrying out reduction processing of the 
aforementioned hydrogen storing metal alloy powder after the aforementioned rinsing and dryness. 
[Claim 4] For the aforementioned reduction processing, 3 is [ the claim 1 performed using hydrogen 
peroxide solution, or ] the manufacture method of the hydrogen storing metal alloy electrode a 
publication either. 

[ClairppWor the aforementioned reduction processing, 3 is [ the claim 1 performed using elevated- 
temperature hydrogen gas or ] the manufacture method of the hydrogen storing metal alloy electrode a 
publication either. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to an improvement of the 
initial-activity-ized property in detail about the manufacture method of a hydrogen storing metal 
alloy electrode. 
[0002] 

[Description of the Prior Art] Performing nickel plating and copper coating to hydrogen storing 
metal alloy powder, and raising the initial-activity-ized property of a hydrogen storing metal 
alloy electrode, a cycle life, internal conductivity, etc. conventionally, in the manufacture method 
of the hydrogen storing metal alloy electrode which puts the paste which was mixed with the 
binder and formed hydrogen storing metal alloy powder on a metal charge collector, and forms 
it, is proposed. 

[0003] Moreover, removing misch metals, such as easy-oxidizable La which projects on a 
hydrogen storing metal alloy powder front face according to acid treatment or an alkali 
treatment, and the oxide of those, forming a nickel rich layer in the surface section of hydrogen 
storing metal alloy powder, and acquiring the same effect as the above-mentioned nickel plating 
before mixture with a binder, is also proposed. For example, JP,3- 152868, A processes hydrogen 
storing metal alloy powder in acid solution before binder mixture. It proposes processing with an 
alkaline-water solution and improving an initial-activity-ized property, then, JP,5-101821,A It 
proposes processing hydrogen storing metal alloy powder with an elevated-temperature alkaline- 
water solution, and improving an initial-activity-ized property before binder mixture. JP,5- 
13077,A It has proposed processing again the hydrogen storing metal alloy electrode formed 
using the hydrogen storing metal alloy powder processed with the elevated-temperature alkaline- 
water solution with an elevated-temperature alkaline-water solution, and improving an initial- 
activity-ized property. 
[0004] 

[Problem(s) to be Solved by the Invention] However, although the oxide of a misch metal with 
which the above-mentioned acid treatment and the alkali treatment were formed in the front face 
of hydrogen storing metal alloy powder was removed, the surface oxide film or surface . 
hydroxylation film of a nickel rich layer (nickel) could not fully be removed, but there was fault 
of degrading the initial-activity-ized property of a hydrogen storing metal alloy electrode, 
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internal conductivity, etc. 

[0005] this invention is made paying attention to the above-mentioned viewpoint, and it is 
making to offer the manufacture method of the hydrogen storing metal alloy electrode which 
improved an initial-activity-ized property and internal conductivity into the technical problem 
which should be solved. 
[0006] 

[A The means for solving a technical problem and an effect of the invention] The 1st 
composition of this invention is the manufacture method of the hydrogen-storing-metal-alloy 
electrode which carries out [ mixing the aforementioned hydrogen-storing-metal-alloy powder 
with the aforementioned thickener or a binder, after carrying out reduction processing, and ] as 
the feature after the aforementioned rinsing and dryness in the manufacture method of the 
hydrogen-storing-metal-alloy electrode which puts the paste which was mixed with the thickener 
or the binder and formed the hydrogen-storing-metal-alloy powder rinsed and dried on a metal 
charge collector, and forms it after processing with either [ at least ] an acid or alkali. 
[0007] According to this composition, it can have the property which is easy to dissolve in 
oxidization or alkali, and the oxide of the misch metal projected from the surface nickel layer of 
hydrogen storing metal alloy powder etc. can be removed after acid treatment or an alkali 
treatment. Furthermore, by these acid treatment or the alkali treatment, the surface nickel oxide 
film and surface nickel hydroxylation film of a nickel rich layer which have not fully been 
removed are removable with subsequent reduction processing. For this reason, the reactivity and 
conductivity of hydrogen storing metal alloy powder can improve, and the initial-activity-ized 
property of a hydrogen storing metal alloy electrode and conductivity can be improved. 
[0008] In addition, with an example of the conventional hydrogen-absorption rechargeable 
battery, it supposes that 1 charge-and-discharge cycle is completed in 10 hours, and 7, then time 
(duration to about 95% of capacity realization of maximum capacity) required for initial-activity- 
izing cannot turn into 70 hours, and power required for it cannot disregard the number of cycles 
required for initial-activity-izing, either, but the improvement in an initial-activity-ized property 
has the important meaning from productivity or the point of improvement in a manufacturing 
facility utilization factor. 

[0009] It is the manufacture method of the hydrogen-storing-metal-alloy electrode which carries 
out [ that it carries out the reduction processing of the aforementioned hydrogen-storing-metal- 
alloy electrode which put the aforementioned paste on the aforementioned metal charge 
collector, and was formed in the manufacture method of the hydrogen-storing-metal-alloy 
electrode which puts the paste which was mixed with the thickener or the binder and formed the 
hydrogen-storing-metal-alloy powder rinsed and dried on a metal charge collector, and forms it 
after processing the 2nd composition of this invention with either / at least / an acid or alkali, and 
] as the feature. Since the nickel oxide film which will be formed in the front face of hydrogen 
storing metal alloy powder by the time it forms an electrode after carrying out reduction 
processing in the 1st composition of the above since reduction processing of the hydrogen 
storing metal alloy electrode is carried out can also be returned according to this invention, an 
effect can be improved further. 

[0010] After processing the 3rd composition of this invention with either [ at least ] an acid or 
alkali further in the above 1st and the 2nd composition, In the manufacture method of the 
hydrogen storing metal alloy electrode which puts the paste which was mixed with the thickener 
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or the binder and formed the hydrogen storing metal alloy powder rinsed and dried on a metal 
charge collector, and forms it After the aforementioned rinsing and dryness, after carrying out 
reduction processing of the aforementioned hydrogen storing metal alloy powder, while mixing 
with the aforementioned thickener or a binder, it is characterized by carrying out reduction 
processing of the aforementioned hydrogen storing metal alloy electrode which put the 
aforementioned paste on the aforementioned metal charge collector, and was formed. Since 
reduction processing is performed doubly according to this invention, the above-mentioned 
operation effect can be improved further. 

[001 1] The 4th composition of this invention is further characterized by performing the 
aforementioned reduction processing using hydrogen peroxide solution in the above 1st or one 
composition of the 3rd. Hydrogen peroxide solution does not have the need mentioned above of 
washing by a lot of wash waters after that like acid treatment or an alkali treatment, and is easy 
on a process. The 5th composition of this invention is further characterized by performing the 
aforementioned reduction processing using elevated-temperature hydrogen gas in the above 1st 
or one composition of the 3rd. Since elevated-temperature hydrogen gas does not need 
subsequent backwashing by water like the acid treatment mentioned above or an alkali treatment, 
it is easy. 
[0012] 

[The gestalt which invents] The suitable mode of this invention is explained based on the 

following examples. 

[0013] 

[Example] Hereafter, each example of the manufacture method of the hydrogen storing metal 
alloy electrode of this invention is explained. 

(Example 1) the hydrogen storing metal alloy powder which composition carried out machine 
trituration of the hydrogen storing metal alloy which is MmM3.6 Co0.75aluminum0.3 MnO.35 
(La/Mm=0.6), and made 150 or less meshes - the inside of 680-degree C NKOH solution - 24 
hours - being immersed - an alloy front face - alkali etching - carrying out - after after that, 
rinsing, and dryness (inside of air), and CMC(carboxymethyl cellulose)2wt% solution - an alloy 
weight - receiving - 20wt(s)% - in addition, it stirred and the 

[0014] Next, the foaming nickel charge collector (lOcmxlOcm and 550 g/m2) was filled up with 
this paste, it dried at 70-80 degrees C, and thickness was set to 0.6mm in the roll press. Next, it 
rinsed and this electrode was dried, after being under 30wt% hydrogen peroxide solution for 3 
hours. The obtained hydrogen storing metal alloy electrode was pinched through separator on the 
sintering formula nickel pole of a couple, it was immersed in 6NKOH solution, ten cells 
(example article) of negative-electrode regulation were produced, it charged by 0.1 C on the basis 
of negative-electrode geometric capacity after that for 10.5 hours, and the charge-and-discharge 
cycle made to discharge to 0.8V by 0.1 C was carried out after that for activation. Furthermore, 
similarly ten example articles of comparison which merely omitted only being immersed [ 
hydrogen peroxide solution ] by the manufacturing process same as an example of comparison as 
the above-mentioned example article were produced. The measurement result of the number of 
charge-and-discharge cycles at this time and a capacity utilization factor (ratio of actual capacity 
to negative-electrode geometric capacity) is shown in drawing 1 . In drawing 1 , with a circle [ 
white ] shows the average of an example article, and a black dot shows the average of the 
example article of comparison, it turns out that it is markedly alike from drawing 1 with 
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reduction processing, and an initial-activity-ized property can be improved 
(Example 2) Next, three hydrogen storing metal alloy electrodes produced in the example 1 were 
pinched through separator on the sintering formula nickel pole of four sheets, respectively, ten 
pieces were constituted by having used the square shape sealing cell as the example article, it 
charged by 0.1C for 10.5 hours on the basis of positive-electrode geometric capacity (100% of 
negative-electrode geometric capacity), and the charge-and-discharge cycle made to discharge to 
1.0V by 0.1 C was carried out after that for activation. Ten example articles of comparison which 
merely used the hydrogen storing metal alloy electrode as the example article of comparison of 
an example 1 with this composition were produced, and the cell internal pressure at those charge 
end time was measured. The average (white round head) of the cell internal pressure of each 
example article and the average (black dot) of the cell internal pressure of each example article 
of comparison are shown in drawing 2 . it turns out that it is markedly alike from drawing 2 with 
reduction processing, and cell internal pressure can be reduced 

[0015] in addition, it is common knowledge that cell internal pressure has strong negative 
correlation to the cycle life of a cell, and it is presumed that the cycle life of this example article 
is markedly alike, and can improve from drawing 2 

(Example 3) Ten example articles which it was immersed into 30-degree C 1-N formic acid 
solution instead of the alkali etching in the above-mentioned example 1 for 24 hours, and acid 
etching of the alloy front face was carried out, and also were produced at the same process as an 
example 1 were produced, it charged by 0.1 C on the basis of negative-electrode geometric 
capacity after that for 10.5 hours, and the charge-and-discharge cycle made to discharge to 0.8V 
by 0.1 C was carried out after that for activation. Furthermore, similarly ten example articles of 
comparison which merely omitted only being immersed [ hydrogen peroxide solution ] by the 
manufacturing process same as an example of comparison as the above-mentioned example 
article were produced. The measurement result of the number of charge-and-discharge cycles at 
this time and a capacity utilization factor (ratio of actual capacity to negative-electrode geometric 
capacity) is shown in drawing 3 . In drawing 3 , with a circle [ white ] shows the average of an 
example article, and a black dot shows the average of the example article of comparison, it turns 
out that it is markedly alike from drawing 3 with reduction processing, and an initial-activity- 
ized property can be improved 

(Example 4) Next, three hydrogen storing metal alloy electrodes produced in the example 3 were 
pinched through separator on the sintering formula nickel pole of four sheets, respectively, ten 
pieces were constituted by having used the square shape sealing cell as the example article, it 
charged by 0.1 C for 10.5 hours on the basis of positive-electrode geometric capacity (100% of 
negative-electrode geometric capacity), and the charge-and-discharge cycle made to discharge to 
1.0V by 0.1 C was carried out after that for activation. Ten example articles of comparison which 
merely used the hydrogen storing metal alloy electrode as the example article of comparison of 
an example 3 with this composition were produced, and the cell internal pressure at those charge 
end time was measured. The average (white round head) of the cell internal pressure of each 
example article and the average (black dot) of the cell internal pressure of each example article 
of comparison are shown in drawing 4 . it turns out that it is markedly alike from drawing 4 with 
reduction processing, and cell internal pressure can be reduced 

(Example 5) Composition was immersed into 680-degree C NKOH solution for 24 hours in the 
hydrogen storing metal alloy powder which carried out machine trituration of the hydrogen 
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storing metal alloy which is MmNi3.6 Co0.75aluminum0.3 Mn0.35 (La/Mm=0.6), and was 
made into 150 or less meshes, carried out alkali etching of the alloy front face, and rinsed and 
dried after that (inside of air). Next, it rinsed and this hydrogen storing metal alloy powder was 
dried, after being under 30wt% hydrogen peroxide solution for 3 hours, next, CMC2wt% 
solution - an alloy weight - receiving 20wt(s)% - in addition, it stirred and the paste was 
formed Next, the foaming nickel charge collector (lOcmxlOcm and 550 g/m2) was filled up with 
this paste, it dried at 70-80 degrees C, and thickness was set to 0.6mm in the roll press. 
[0016] The obtained hydrogen storing metal alloy electrode was pinched through separator on 
the sintering formula nickel pole of a couple, it was immersed in 6NKOH solution, ten cells 
(example article) of negative-electrode regulation were produced, it charged by 0.1 C on the basis 
of negative-electrode geometric capacity after that for 10.5 hours, and the charge-and-discharge 
cycle made to discharge to 0.8V by 0.1C was carried out after that for activation. Furthermore, 
similarly ten example articles of comparison which merely omitted only being immersed [ 
hydrogen peroxide solution ] by the manufacturing process same as an example of comparison as 
the above-mentioned example article were produced. The measurement result of the number of 
charge-and-discharge cycles at this time and a capacity utilization factor (ratio of actual capacity 
to negative-electrode geometric capacity) is shown in drawing 5 . In drawing 5 , with a circle [ 
white ] shows the average of an example article, and a black dot shows the average of the 
example article of comparison, it turns out that it is markedly alike from drawing 5 with 
reduction processing, and an initial-activity-ized property can be improved 
(Example 6) Next, three hydrogen storing metal alloy electrodes produced in the example 5 were 
pinched through separator on the sintering formula nickel pole of four sheets, respectively, ten 
pieces were constituted by having used the square shape sealing cell as the example article, it 
charged by 0.1 C for 10.5 hours on the basis of positive-electrode geometric capacity (100% of 
negative-electrode geometric capacity), and the charge-and-discharge cycle made to discharge to 
1.0V by 0.1 C was carried out after that for activation. Ten example articles of comparison which 
merely used the hydrogen storing metal alloy electrode as the example article of comparison of 
an example 1 with this composition were produced, and the cell internal pressure at those charge 
end time was measured. The average (white round head) of the cell internal pressure of each 
example article and the average (black dot) of the cell internal pressure of each example article 
of comparison are shown in drawing 6 . it turns out that it is markedly alike from drawing 6 with 
reduction processing, and cell internal pressure can be reduced 

(Example 7) Ten example articles which it was immersed into 30-degree C 1-N formic acid 
solution instead of the alkali etching in the above-mentioned example 5 for 24 hours, and acid 
etching of the alloy front face was carried out, and also were produced at the same process as an 
example 5 were produced, it charged by 0.1 C on the basis of negative-electrode geometric 
capacity after that for 10.5 hours, and the charge-and-discharge cycle made to discharge to 0.8V 
by 0.1 C was carried out after that for activation. Furthermore, similarly ten example articles of 
comparison which merely omitted only being immersed [ hydrogen peroxide solution ] by the 
manufacturing process same as an example of comparison as the above-mentioned example 
article were produced. The measurement result of the number of charge-and-discharge cycles at 
this time and a capacity utilization factor (ratio of actual capacity to negative-electrode geometric 
capacity) is shown in drawing 7 . In drawing 7 , with a circle [ white ] shows the average of an 
example article, and a black dot shows the average of the example article of comparison, it turns 
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out that it is markedly alike from drawing 7 with reduction processing, and an initial-activity- 
ized property can be improved 

(Example 8) Next, three hydrogen storing metal alloy electrodes produced in the example 7 were 
pinched through separator on the sintering formula nickel pole of four sheets, respectively, ten 
pieces were constituted by having used the square shape sealing cell as the example article, it 
charged by 0.1 C for 10.5 hours on the basis of positive-electrode geometric capacity (100% of 
negative-electrode geometric capacity), and the charge-and-discharge cycle made to discharge to 
1.0V by 0.1 C was carried out after that for activation. Ten example articles of comparison which 
merely used the hydrogen storing metal alloy electrode as the example article of comparison of 
an example 3 with this composition were produced, and the cell internal pressure at those charge 
end time was measured. The average (white round head) of the cell internal pressure of each 
example article and the average (black dot) of the cell internal pressure of each example article 
of comparison are shown in drawing 8 . it turns out that it is markedly alike from drawing 8 with 
reduction processing, and cell internal pressure can be reduced 

(Example 9) As compared with each above-mentioned examples 1-6, what held reduction 
processing for 1 hour and performed it to elevated-temperature hydrogen gas (suitably 300-600 
degrees C, pressures 0.1-1 MPa) in atmosphere instead of being immersed [ hydrogen peroxide 
solution ] was produced. These hydrogen storing metal alloy electrodes showed the capacity 
utilization factor property almost equal to a hydrogen storing metal alloy electrode and cell 
internal pressure property of the above-mentioned examples 1-5. It turns out that the reducing 
agent used for reduction processing from this fact is not limited to hydrogen peroxide solution. 
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(4) 

5 

(HiSCT 5 ) M^Mm N i 3 . e C o o. 75A 1 Q . 3 M n 
0.35 (La/Mm=0. 6) Xh 5 
WLTl 50^ r>^HTt Lfc**»*&&»*8: 
8 0°C^6NKOH7K^ti-2 4 P#fii]SS LT-g^fe* 
ffi&TVi^y^s^v^U *«fe, tt« 

40 L/c Q r^7K»K^#^Sr3 0 w t%i@ 

CMC 2 w t %7kSffi^Mli-^ Lt 2 0 w t 

%AP;LT8lf£U hSr^Lfco 10 

* h Sr^?S— s> trsyMMtfc (lOcmXIOcm, 55 
Og/m 2 ) Id^ttU 7 0-8 0°Ct«U o — 

[0016] »fottfc**!a*-&A<t«ia:-fe^^— ^S: 

^ LX-S(OS^^ 7 t, 6 NKOHzK 

**^S«Lr*«SSyo«a (SlifcWiBi)' Sriofflff 
SU *tf>». AW§MSfi:LT0. ICT'I 
0. SKfBBaESL. ^(^m, 0. ICt'O. 8V^T'ft 

S*S:EI5f^-r o ElSic&^T. ^#Jp a p^¥^flft&' 

^^mx^/ux^m^mmm^mmm^ ttno f@« 30 

tUO. ICT'10. 5B#RB5fcSU -^tOg. 0. 1 

m<Dtc^\cmm^tc 0 mmmxt^7kmv&m>&&mm& 

rtEEO^fg (HA) t SrEi6f^-r o 0 6^ba7c«!! 
Sic J: 9 &l§tcffi^rtjE£{g;®T*# 

(J|J&#J7) ±|aSlltee(5fC*5tt5T/^ y ^-y^^? 40 
<7>ft =b <9 (- 3 0 °CcO 1 NJiKTKSfft^t- 2 4 BSffi«S L 

!SgMS«iU0. ICT'10. 5B#[ffl3E«U * 
(OS, 0. ICT'0. 8 V£T*;&SE£1£53£;&®1M ^ 



*§f*fl¥9 - 6 3 5 7 3 

6 

»/cft^«feLfclt^CTp c p^p]C< l 0<aftMLfc o r 
*ti-5HBg§»^J4:) i<o»JSe*£IS7U:^i- 0 0 7 
WISrlAt^to El 7 d^S^toa^ J: 9 feSt^lB. 

(sas^y 8 ) mmm 1 x^m l*:tk*k*-&^« 

ffi 3 tkSr-tix^tffe^ * LT 4 &(Dmi&^=- y 

/£U jBf&Hf^* (AWii^)ioo%) SrS^ 
fcLTO. ICT'10. 5B#Ppl3EmU f^i, 0. 1 

ct'i. o v^xnm£^z>3ti&m*y-^ ^^tsmt^ 

H«0iJ3<Dtt:«0!|p!,i: L/cit^Jp^p l 0<B«:fE»U 
rtJEO^fit (MA) irSrBI8«c^-ro El 8 ^feiS^ 

3 0 0 — 6 0 0 °C, EE^J 0 . 1 — 1 M P a ) fC#H^ 

m^jm^mmt±mmmm 1-5 0** «»^®ffi 

[BI3] IIM0!l3^7K*K»^«a<O^fflffittft4«4 

[04] ^&ij3^7K^^^m®&ffl^^^m?a 

[EI 5] |6*M5^7k*K*^«tt^fflfflffittft»tt 

^^-TElTfc^o 

[ei e] mmm5<D7kmwm&&mm%m\<^mmmm 
commfti±&&$:^'tmx&>z> 0 

[El 7] 361S« 7 ^7k*»»»^«ffi<OWfflffittft«H4 
[EI 8] |fett«7(07k*5RjK-&AfliffiSrffl^^«EB«* 
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(kg/cat*) 
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-fr* *ABfc (cycles) 
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